In vitro penetration of hamster oocyte-cumulus complexes using physiological numbers of sperm.
We have compared the ability of uncapacitated, capacitated acrosome intact, and acrosome-reacted hamster sperm to penetrate the cumulus and corona radiata of fresh hamster oocyte-cumulus complexes (OCC) in vitro. This was done using physiological numbers (1-20) of sperm so that cumulus and corona radiata cells did not disperse during challenge. Uncapacitated sperm did not penetrate to the zona pellucida surface; most (74%) uncapacitated sperm bound to cumulus cells at the periphery of the OCC. Capacitated acrosome-intact sperm penetrated to the zona pellucida surface; a significant percentage of these sperm arrived at the zona pellucida without showing evidence of initiating an acrosome reaction. Most capacitated acrosome-reacted sperm did not enter the extracellular matrix between cumulus and corona radiata cells; those which did penetrated to the zona surface with difficulty, if at all. These results suggest that the changes which occur in the sperm surface during capacitation are more important than the acrosome reaction in enabling hamster sperm to penetrate the cumulus and corona radiata. The effects of gold sodium thiomalate (GST) and polyphloretin phosphate (PPP) (inhibitors of hyaluronidase) on penetration of the OCC by capacitated sperm were also examined. Both synthetic inhibitors blocked sperm penetration to the zona pellucida, but the effective concentrations of inhibitors were far in excess of what was needed to block hyaluronidase activity. Reasons for concluding that the action of these inhibitors is nonspecific are discussed. These data show that hamster sperm with intact acrosomes can penetrate the cumulus and corona radiata cell layers of fresh OCC in vitro and support the hypothesis that the acrosome reaction occurs on the zona pellucida surface.